Abstract The presence of industrial effluent in the wastewater incoming to municipal activated sludge treatment plants sometimes causes bulking events. In order to control one of these events a strategy of bacterial selection was applied with an anoxic selector before the main oxidation basin utilising the screw pumps basin. The result of this work confirms what is reported in the literature about the possibility to utilize a metabolic control of some filamentous forms (particularly Type 021N) with high organic load. The remedial action could be realized using already existing facilities, without any additional costs.
Introduction
The wastewater treatment plant "Area Nolana" (Marigliano-NA) has a potentiality for about 450,000 inhabitants and at the moment receives the sewage coming from about 150,000 ab.eq.
Its flow scheme includes an activated sludge stage with small bubbles aeration following a primary sedimentation. There are no specific stages for the biological treatment of nitrogen and phosphorus compounds, neither are there chemical flocculation tanks.
The presence in the district of industrial alimentary activities causes a chronically septic influent wastewater, with a remarkably negative redox potential, a high rate of low chain fatty acids and sulphides. The treatment plant undergoes also the abundant arrival, regularly in August-September of wastewater derived from the processing of tomatoes, a very developed practice in the district at both small industry and industrial level (Table 1) .
Such a situation plays a negative role in the oxidation reactor causing the steady presence inside the activated sludge's bacterial population of filamentous organisms like Type 021N and Thiothrix I and II (Jenkins et al., 1993; Tandoi et al., 1994) , which in summer develop considerably (abundance classes 5-6 according to Jenkins et al., 1993) producing very strong bulking events (with DSVI. up to 900 ml/g).
Methods
In order to control these events a strategy of bacterial selection was applied, realising an anoxic selector before the main oxidation basin utilising the screw pumps basin. This basin, Mamais et al., 1993) 1,200 mg/l O 2 TKN 60 mg/l NTK P total 6.3 mg/l Ptot Oils and greases 84 mg/l about 250 mc = 1/24 of the total volume of oxidation tank, was oversized and received the wastewater (after primary sedimentation) and the recirculation sludge (100% influent flow). Originally three screw pumps were continuously operating keeping very low the level and the hydraulic retention time. The action was to keep continuously operating only one of the three screw pumps. A control level operated the other two screw pumps when the selector basin was full; in this way the selector worked with continuos cycles of fill and draw throughout the day. This action started at the end of July after a very strong event of bulking and such working conditions have been kept for a period of 15 months, recording the chemical, physical and biological parameters of the following flows: 1. wastewater after primary sedimentation 2. recycling activated sludge 3. MLSS in the selector, in the aeration basin and in the recirculation flow.
Results and discussion

Contact time
The average retention time of the mixture in the tank, calculated on the total of the effluent (wastewater + recycle sludge) was 10.8 min. (min 6.4; max 23.8; S.D. 4.2)
Sludge Volume Index
The dilute sludge volume index (DSVI.), that at the beginning of the modification was around 800 ml/g., (15th day since the beginning of the test), slowly decreased, reaching, after the 35th day, values of 190 ml/g. (Figure 1 ), confirming the control of this bulking phenomenon. In the following working year the DSVI, with the same approach, was shown to reach even a lower value, 49 ml/g. (min 15; max 175; S.D. 35).
REDOX potential
The REDOX potential, measured in different moments during the filling of the tank, showed an average value of about -98 mV (min -250; max 96; S.D. 64), even though presenting some variability (Figure 2 ). The range of values indicates anoxic working conditions of the selector.
Soluble COD
Another important parameter was followed: the soluble COD (according to the method proposed by Mamais et al., 1993) 1  22  43  64  85  106  127  148  169  190  211  232  253  274  295  316  337  358  379  400 days ml/g Figure 1 DSVI observed during the trial decrease of 40% of the total influent soluble COD. These values were also quite variable during the year of experimentation (Figure 3 ).
Microbiological aspects
The microscopic examination showed that the two types of filamentous microorganism (type 021N, Thiothrix) reacted differently to the selective pressure of the anoxic stage ( Figure 4) . In fact the Type 021N population decreased more than Thiothrix. This explains the remarkable reduction of the S.V.I. during the trial; the microscopic examination of the sludge showed that mainly Type 021N filaments were strongly affecting the flocs, determining the typical bridges among flocs. Therefore a remarkable amount of the substrate disappears in the selector, due to organic carbon uptake by the zoogloeal and floc former populations; this was confirmed by the observation of typical storage compounds by epifluorescence microscopy after blue Nile staining (Van Niekerk et al., 1987) . 
